Abstract. This paper presents the results of a Grounded Theory study of how software process and software process improvement (SPI) is applied in the practice of software development. This study described in this paper focused on what is actually happening in practice in the software industry. Using the indigenous Irish software product industry as a test-bed, we examine the approaches used to develop software by companies at various stages of growth. The study used the grounded theory methodology and the results produce a picture of software process usage, with the outcome being a theory, grounded in the field data, that explains how software processes are formed and evolve, and when and why SPI is undertaken. The grounded theory is based on two conceptual themes, Process Formation and Process Evolution, and one core theoretical category, Cost of Process. Our research found that SPI programmes are implemented reactively and that many software managers reject SPI because of the associated implementation and maintenance costs and are reluctant to implement SPI models such as ISO 9000 and CMMI.
Introduction
A software process defines what steps a development organisation should take at each stage of production and provides assistance in making estimates, developing plans, and measuring quality. There is a widely held belief that a better software process results in a better software product. SPI models, such as Capability Maturity Model Integration (CMMI) and ISO 15504, claim to represent best practice. However, although these models have been highly publicised and marketed, they are not being widely adopted.
The motivation for our research originates in the premise that, in practice software companies are not following 'best practice' process improvement models. On this basis, we initially set out to explore two primary questions: Why are software companies not using 'best practice' SPI models?, and What software processes are software companies using?
In order to answer these questions it was first necessary to define both a context and scope for the study. To ensure the participation of software development professionals who would be familiar with the considerations involved in using both software process and process improvement models, it was decided to limit the scope to software product companies whose primary business is software development. In addition, given the geographical location of the researchers, it was decided to confine the study to Irish software product companies, which has the added advantage of restricting the study to within the same economic and regulatory regime. Finally as the Irish software industry is populated by both indigenous and multinational software companies, a decision was made to limit the scope of the study to indigenous Irish software product companies, as they could provide the historical information required to understand process foundation and evolution. To support the capture and analysis of this information, we chose grounded theory as the methodology most suited to our research.
Research Methodology
The two research paradigms that have received most attention in the literature can be broadly labelled as positivist and phenomenological [21] or positivist and interpretivist [3] . The most commonly used terms to differentiate these paradigms with respect to their associated methods and techniques, are quantitative and qualitative respectively, with quantitative methods being based on the positivist paradigm while qualitative methods are built on a phenomenological world view [7, 8] . Quantitative methods are used to establish general laws or principles [4] and its scientific approach can provide answers which have a provable base. However, if one wants to study human behaviour and the social and cultural contexts in which it functions, then the limitations of quantitative research become apparent [17] and direct the researcher towards qualitative techniques. Advocates of qualitative methods in software engineering research propose that a principal advantage of their usage is that they force the researcher to delve into the complexity of the problem rather than abstract away from it and therefore the results are richer and more informative [25] .
Researching in software engineering is more appropriately placed in the domain of Information Systems (IS). IS research is the formal study of information systems within an organisation, which differs from the field of software engineering in that takes social and organisational aspects into account. Lee and Liebenau [15] believe that qualitative research is required in IS because, 'while there has been great success in applying natural science and engineering models to research into computer technology, they have been inadequate and inappropriate in explaining the human, group, organisational and societal matters which surround the use of information systems'. Bertelsen [2] also supports the use of qualitative research in IS stating that as software development is socio-cultural in nature any research conducted cannot be based exclusively on natural science approaches but must include provision for interpreting social, psychological and cultural issues.
The Study Methodology
There are a number of basic study methodologies, including phenomenology, ethnography, case studies and action research, which are used within qualitative research.
